Hence, the true association might be between the way an individual perceives the work environment, as opposed to the environment itself, and adverse occupational outcomes. Individual perceptions are influenced by temperament and early life. Childhood experiences of ill health and the development of avoidance as a coping strategy are shared risk factors for both common mental disorders and medically unexplained symptoms such as low back pain. [11] [12] [13] We therefore sought to examine the association of long-term sickness absence in middle age with absence from school and childhood temperament factors known to be associated with common mental disorders and functional somatic symptoms in later life.
Method Participants
The Aberdeen Child Development Study (ACDS) was a crosssectional survey of all children in primary school in Aberdeen between 1962 and 1964. In 1999 the subset of 12 150 ACDS children born in Aberdeen were reconstituted as the Aberdeen Children of the 1950s study. 14, 15 In total 12 013 (99%) of the original participants were traced and 11 282 were mailed a questionnaire in 2001. The methodology and outcome of the questionnaire survey have been described in detail elsewhere. 16 Of the original cohort, 479 had died, 291 were known to have emigrated and 62 were not contacted as they were either in prison or in long-term psychiatric care. Of the 11 282 who were eligible to receive a questionnaire, 7183 (63.7%) completed one and returned it to the investigators.
Childhood measures
At the time of the original Aberdeen Child Development Study, detailed childhood data were collected on cognitive performance from results of routine school IQ tests conducted at age 7, 9 and 11 years. At age 11 years, IQ was derived from the standardised results of the national reading tests I and II and the national arithmetic tests I and II. In addition, socio-demographic and anthropometric data were also collected. School attendance was described in the ACDS as the proportion of half-days absent from school in 1962-1964 aggregated in three bands. The AberdeenLondon Child Behaviour Scale 17 was completed by school teachers (Rutter B). It has been used in other studies looking at early life risk factors for occupational outcomes 18 and has been validated using structured interviews with both parents and children. 19 Teachers responded on a 3-point Likert scale: 'doesn't apply', 'applies somewhat' or 'certainly applies' . We measured anxious or depressive symptoms using responses to two statements: 'often appears miserable, unhappy, tearful or distressed' and 'tends to be fearful or afraid of things or new situations'. The teacher's perception of unjustified school absences was measured on the statement: 'tends to be absent from school for trivial reasons' and tendency to experience physical symptoms on the statement: 'often complains of aches or pains' . Social class of father in childhood was also collected based on children's report of their father's occupation.
Follow-up
The follow-up questionnaire in middle age asked about the participant's health, occupation, education and living conditions. We defined the outcome for this study as whether or not the respondents classified themselves as 'permanently sick or disabled' in response to a question on current employment situation.
Analyses
We tested associations between variables of interest using w 2 tests (and where appropriate tests for trend). Odds ratios (OR) of being permanently sick or disabled were estimated using logistic 
Conclusions
Childhood temperament is strongly associated with sickness absence in middle age.
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regression. All models included gender and year of birth. Other covariables were included in further models. IQ aged 11 and father's social class were considered possible confounders and highest educational attainment was considered a potential mediating factors. The effects of each were examined in turn. Analyses were performed using Stata version 9.2 for Windows.
Ethical approval
The Aberdeen Children of the 1950s study was approved by the Scottish Multi-Centre Research Ethics Committee, the Scottish Privacy Advisory Committee and various local ethics committees.
Results
Of the 7183 participants who returned a questionnaire in 2001, 7161 gave information about their current employment status. Of these, 392 (5.5%, 95% CI 5-6) identified themselves as 'permanently sick or disabled'. The distribution of the exposures of interest is shown in Table 1 together with the numbers missing from each variable.
Questionnaire response was strongly related to each of the items of the Rutter B scale, with response being much lower among those who were identified by the teacher as having a problem.
Univariable analyses
There was no evidence that being permanently sick or disabled was associated with the proportion of school days missed (online Table DS1 ). There was weak evidence that those reported to be fearful or afraid were more likely to be permanently sick or disabled but good evidence that the other elements of the Rutter B score were associated with this outcome. Approximately a quarter of those reported to be definitely miserable and unhappy or who were felt often to complain of aches and pains, and over 10% of those who were definitely fearful or absent for trivial reasons described themselves as permanently sick or disabled 40 years later. These associations showed a strong trend such that the more certain the teacher was that the statement applied, the more likely the participant was to be found to be permanently sick or disabled in middle age.
The associations between the potential confounders and mediators and being permanently sick or disabled are also shown in online Table DS1 . Although there was no evidence of an association with gender, there was strong evidence that earlier year of birth, lower IQ aged 11, lower paternal social class and lower education attainment were all associated with being permanently sick or disabled.
Multivariable analyses
The effects of the potential confounding and mediating factors were examined. The amount of time off school and the teachers' statements from the Rutter B questionnaire were adjusted for gender and age at questionnaire completion and then for other variables in sequence. A further analysis included all possible confounders. Education was then added as a potential mediator (online Table DS2 ), followed by measures of socio-economic status in 2001.
Level of school absence did not show any association with 'permanently sick or disabled' in 2001 either in the basic model adjusted for gender and year of birth or with further adjustment. Being perceived as anxious was only weakly associated with 'permanently sick or disabled', and this only for the 'certainly applies' category. This association became non-significant on adjustment for confounders beyond gender and year of birth. The remaining items from the Rutter scale showed a clear dose-response relationship with being permanently sick or
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Childhood temperament and long-term sickness absence disabled even following adjustment for potential confounders, the exception being 'appears miserable' where in the final model only the 'certainly applies' category was associated. The role of educational attainment was examined as a possible mediating factor between risk factors in childhood and adult occupational outcomes. When entered into a model without IQ there was an association with 'permanently sick or disabled' but when IQ was subsequently added the impact of education disappeared (results not shown). The addition of educational attainment to a model already containing childhood IQ and father's social class attenuated the associations of the Rutter score items with risk of being permanently sick or disabled, although significant trends remained with 'complains of aches and pains' and tendency to have trivial absence from school. Although the addition of socio-economic status variables attenuated the effect of 'appears miserable' , the data-set was much reduced in size and given that they were collected at the same time as the outcome variable it remains unclear if they mediate the association between childhood exposures and being permanently sick or disabled or are a consequence of being permanently sick or disabled (online Table DS2 ).
Discussion

Key findings
This study used data from the Aberdeen Children of the 1950s study to examine factors in children of primary school age which might predict employment status 39 years later. We have shown that some problematic aspects of behaviour and temperament identified by teachers are associated with no longer being in the labour force because of permanent sickness or disability. Children whose teachers described them as having frequent aches and pains, appearing to be miserable and often being off school for trivial reasons were more prone to be permanently off work sick or disabled.
Strengths and limitations of the study
The large sample size, long (39-year) follow-up and longitudinal design are the main strengths of this study. However, these exposure variables are 'one-off ' reports and the extent to which short-term factors (such as how the child behaved on the day) might have affected the teacher's assessment is not known. None the less, the statements are carefully worded (e.g. 'tends to', 'often') to uncover the child's more enduring traits.
'Permanently sick or disabled' identifies a group endorsing quite a 'strong' statement about their employment status but it was not further defined and it is likely that this group contained a mixture of those ill-health retired and those on incapacity benefit. However, in some other countries 'permanent disability' has a formal definition, requires medical endorsement and is a gateway to a disability pension. This was not the case in our study
The major limitation of the study is that only 64% of those eligible responded to the follow-up questionnaire in 2001. Unusually, factors predicting non-response in this cohort have been described. Nishiwaki et al 16 have shown that male gender, lower IQ, low paternal social class, having parents who were unmarried at the time of one's birth, being shorter and lighter, and having a higher total from all 26 items on the Rutter B scale were associated with non-response to the follow-up questionnaire. In this study we have shown that the particular items of the Rutter scale that we have focused on are also associated with nonresponse. As a result, those with the exposure of interest are underrepresented in the final population being studied. However, it is difficult to imagine that the effects of the exposure variables on employment status would have differed between responders and non-responders in such a way as to lead us to find a spurious association with being permanently sick or disabled.
Another limitation is that we do not know the 'reasons' for their sickness absence. These data would not necessarily weaken the associations described but might help illuminate causal pathways.
Alternative mechanisms for the relationships we have found between childhood variables and functional incapacity in adult life were considered. We were able to adjust for a number of plausible potential confounding factors in our analysis. Socio-economic status is associated with most health-related outcomes, including sickness absence. 20 Paternal social class in childhood was shown here to be associated with the main outcome variable. Controlling for this variable led to only a small reduction in the odds ratios.
It is possible that the effect of problematic aspects of childhood behaviour and temperament on employment status in middle age is mediated through attained level of education. Adjustment for education over and above childhood confounders attenuated the strength of associations with being permanently sick or disabled, although the associations with two of the Rutter score variables remained statistically significant. We therefore conclude that education may play a mediating role between the responses to the Rutter questions and being permanently sick or disabled in 2001, although it is very likely that the association of childhood characteristics and being permanently sick or disabled also involves other pathways.
It is possible that other unknown or unmeasured confounders are responsible. For example, some of those who were miserable or complaining of aches and pains were already affected by physical health problems that made them more likely to leave the workforce. It would be surprising though if this provided a full explanation of the association, given that these children were well enough to be in school and those permanently sick or disabled in 2001 did not take more time off school.
Our findings might not be generalisable to the whole of the UK as there may be factors specific to this generation of people born in Scotland in the 1950s. To this end, further studies of this association in different birth cohorts and geographic areas are a priority to see if these associations can be confirmed.
We can only speculate about the mechanisms which might link the childhood variables with adult occupational outcomes. It is not clear how low IQ has an impact on being permanently sick or disabled aged 50. Occupational role or income may be responsible, as those with higher IQs tend to be employed in higher status, better paid jobs and suffer less from conditions which might lead to an early departure from the workforce. An individual's social functioning may have a role. Those with higher IQ may be able to understand how to make healthier lifestyle choices, to avoid factors which might lead to illness or disability. They may be more 'health literate' and thus better able to access suitable help or treatment if they do become ill. They might also be better able to negotiate with an employer should they become ill. This association between IQ and long-term occupational outcomes has only been described once before, in a cohort of Swedish army recruits. 21 Why is complaining of aches and pains at primary school associated with occupational function in middle life? Demonstrable physical disease seems unlikely to be the explanation given that most childhood symptoms are not related to physical disease, 13 and the effect is visible over the life course, so it seems likely that we have tapped into an aspect of individual temperament. Symptoms in childhood have long-term consequences in adult functioning with evidence that they are associated with increased symptoms of depression and anxiety as well as continued unexplained physical symptoms. 12, 13, 22 Symptom perception may be different, with relatively minor insults being more likely to result in a symptom such as pain. The likelihood of reporting or complaining about a symptom might also be different with these individuals less able to manage discomfort themselves and instead seeking help or reassurance from others. These possibilities are not mutually exclusive and the question is too blunt to be able to dissect this further. If these insights are to be translated into opportunities for interventions, more research will be needed on the way in which these aspects of individual temperament lead to sickness absence.
Implications and future research
These findings suggest that there may be a range of vulnerabilities established in childhood that impact on long-term sickness absence. Thus, an exclusive focus upon the psychosocial work environment may miss additional important risk factors. Aspects of individual personality or temperament recognisable in early childhood appear to play a role. Further research is needed both to replicate these findings in other populations and to characterise in greater detail the relative importance of childhood factors. Beyond this, research needs to be done in the way in which these individual factors relate to the occupational factors (physical and psychosocial) that have already been shown to be associated with long-term sickness absence and ill-health retirement. Based on the findings in this study we suggest that a life-course approach is required to understand the mechanisms by which early temperament influences individual perceptions of the workplace and how these variables in turn influence long-term sickness absence. 
